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1.0 INTRODUCTION

The U.S. Air Force (USAF) Occupational and Environmental Health

Laboratory (OEHL) assigned Water and Air Research, Inc. (WAR) the task of

determining whether environmental contamination of groundwater and

surface water had resulted from waste handling and disposal at two 'and-

fills on Richards-Gebaur Air Force Base (AFB), Missouri (Figure 1).

Related tasks were to estimate the magnitude of contamination if conLam-

inants were found and to identify potential environmental consequences of

migrating pollutants. This study was performed within tht context of the

Installation Restoration Program (IRP) as the Phase liB Field Investiga-

tion. The Phase I Records Search for Richards-Gebaur AFB was published

in March 1983 (Moccia et al., 1983)1.

WAR performed all field work during 22-27 May 1983. Field work included

well installation and development and collectioa of samples of ground-

water, surface water, and leachate. Laboratory analyses were completed

by 13 June 1983.

1.1 HIPrCJRICAL SUMMARY

Richards-Cebaur AFB has served a variety of functions since it was

originally built as an auxiliary airport by Kansas City in 1941 (Moccia

et al., 1983). The Aerospace Defense Command (ADC) leased the airport in

1952 and the following year Kansas City transferred the property to the

U.S. Government. Since that time, Richards-Gebaur AFB has successively

been under the command of the ADC, the Air Force Communications Command

I (AFCC), the Military Airlift Command (MAC), and the Air Force Reserve

(AFRES). Toansfer of control of many of the airport functions to Kansas

J City and a civilian contractor (Talley Services, Inc.) began in 1979. At

tihe time of the Phase I report, most of the real property had been leased

or sold (Figure 2)

During the USAF tenure at Rit hards-Cebaur AFB, industrial activity

consisted of maintaining aircraft and ground support equipment. Wastes

IMoccia, D.M. et al., 1983. Installation Restoration Program Records
Search for Richards-Gebaur AFB, Missouri. Prepared for U.S. Air Force

AFESC/DEV, Tyndall AFB, Florida. Contract No. F08637-8C--GOO1O-6SO1.
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generated and disposed of as a result of this activity included oils,

fuels, solvents, cleaners, paint, photo chemicals, and pesticides.

SWastea generated at Richards-Gebaur AFB have been disposed of both in

on-base landfills and through the services of off-base contractors. The

J two on-base landfills considered in this study were the South Landfill

aud the Northeast Landfill (Figure 3). According to the Phase I report,

the South Landfill was the main sanitary landfill from 1954 to 1956.

Authorized use of the South Landfill continued until 1961, and

intermittent, unauthorized use continued after 1961. Hazardous wastes

which may have been disposed of at the South Landfill in small quantities

include paint, thinners, strippers, solvents, and oils.

The Northeast Landfill was used continuously from 1961 to 1971, and

intermittent, unauthorized use continued after 1971. Wastes were

typicSLly burned and buried in trenches; although disposal of waste

paints and thinners by spreading on the land surface was also reported.

At present (Moccia et al., 1983), the Northeast Landfill has beer. closed

tJ by burial, but a portion of it is in use for open storage of construction

materials, empty tanks, and over 400 containers (55, 30, and 5 gallon

i sizes). According to a May 1983 USAF OEHL survey, 61% of the containers

were empty, and the remainder contained waste oil, hydraulic fluid, paint

solvent, and alkaline cleaners. Detailed results of this survey will be

I published separately.

1.2 ANALYTICAL rARAMETERS

Constituents selected for analysis were based on information given in the

3• Phase I report for potentially hazardous wastes disposed of at the two

I sites. At the South Landfill these wastes are: waste paint, thinners,

strippers, solvents, oils, and tar pot clean-out. At the Northeast

Landfill these wastes are: waste paint, thinners, and scrap metal. This

information was supplemented by information received from base personnel

which indicated possible disposal of nickel-cadmium batteries at one or

both sites.

1-2
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The following is a list of constituents selected for analysis which

inclhdes the basis for selection:

1. General groundwater contamination indicators (GWCI): pH,

I specific conductance, dissolved organic carbon (DOC), and total

organic halogen (TOX). These are indicators of nonspecific

I groundwater contamination. DOC and TOX can also be used to

indicate presence of chlorinated solvents and/or thinners.

2. Phenolics: these can be compcnents of strippers and tars.

3. Dissolved heavy metals: cadmium, chromium, copper, lead, and

nickel. These can be components of paint pigments and

batteries.

4. Oil and grease: this is an indicator of contamination frota

waste oils.

5. Purgeable organics: these can be components of waste solvents,

thinners, and strippers.

Dissolved organic carbon (DOC) and dissolved heavy metals were specified

to evaluate dissolved species which are more likely to migrate from a

site. The U.S. EPA (1963, p. xiv) 2 considers water to contain

!. dissolved species after it has been filtered through a 0.45 micron

membrane filter. Filtration excludes the analysis of metallic ions or

'1' I organic molecules that have been adsorbed by colloidal particles.

1.3 PHASE II STUDY TEAM

The following employees of WAR participated in the investigation of the

two landfills at Richards-Gebaur AFB:

W.D. Adams, M.S., Project Manager and Hydrogeologist

J.H. Sullivan, Ph.D., Environmental Engineer

W.G. Thiess, M.S., Environmental Engineer

.J.A. Steinberg, Ph.D., Environmental Engineer

R.D. Baker, B.S., Chemist

C.R. Fellows, M.S., Chemist

2 U.S. EPA. 1983. Methods for Chemical Analysis of Water and Wastes.
EPA-600/4-79-020. Cincinnati, Ohio.

I-3
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Individuals from the Air Force who provided assistance to WAR during this

stuay were:

Major Gary Fishburn, USAF OEHL, Program Manager, Phase II

Captain Robert J. Sarvaideo, USAF OEHL

Mr. Sam Mitchell, Richards-Gebaur AFB, Base Civil E~ngineer

Mr. John Hurd, Richards-Gebaur AFB, Civil Engineer

1
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2.0 ENVIRONMENTAL SETTTNG

Moccia et al. (19W3) described the natural environment of Richards-Gebaur

AFB in some detail in the Phase I report. This section contains excerpts

from that report on the climate, topography, geology, hydrology, and

hydrogeology.

2.1 CLIMATE

j Climate in the Richards-Gebaur AFB area is influenced by latitude and

inland location, modified by the inflow of warmer air from the southeast

and the Gulf of Mexico. Prevailing winds are from the south with a mean

annual wind speed of 9 knots. Average monthly temperatures range from

2b*F in January to 78"F in July. Most precipitation falls in lateJ Ispring, early summer, and early fall; usually late fall and winter is the

driest period of the year. Average annual precipitation is almost

37 inches. Evapotranspiration is approximately 5 inches greater than the

average annual precipitation.

12.2 TOPOGRAPHY AND PHYSIOGRAPHY

The study area is within the Osage Plains section of the central lowlands

physiographic province. It is an area of gently rolling terrain with low

overall relief. Land surface elevations at Richards-Gebaur AFB vary from

Sif over 1,100 feet above mean sea level (msl) in the south to approximately

960 feet msl in the northeast.

2.3 GEOLOGY

Four formations outcrop at Richards-Gebaur AFB (Figure 4). From oldest

to youngest they are the Chanute Formation (shale), lola Formation (lime-

I stone), Lane Formation (shale), and Wyandotte Formation (limestone).

These are the four uppermost formations of the Pennsylvanian Kansas City

Group, a total of 11 formations which are alternately composed of

I limestone or shale. The sedimentary sequence beneaLh the Kansas City

Group consists of consecutively older sedimentary rocks which rest upon a

Precambrian granite base at a depth exceeding 2,500 feet.

II
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Surface soils at Richards-Gebaur AFB consist chiefly of a thin layer of

loess over residuum derived from in-place weathering of underlying

limestone and shale. The veneer of loess, where present, is the result

of the deposition of windborne silt. Residual soils on the base are

predominantly clay and silty clay whose permeabilities are generally low,

I on the order of 1.0 x 10-6 centimeters per second (cm/sec) or less.

Soil thickness varies from 2 to 15 feet. At the well sites downgradient

of the Northeast Landfill, the residual clay soils varied from 12.5 to

15.5 feet thick (Appendix A).

2.4 HYDROLOGY

2.4.1 Surface Water

Scope Creek is the main surface water feature at Richards-Gebaur AFB; it

receives drainage from both the South Landfill and the Northeast Landfill

(Figure 3). Scope Creek flows into Little Blue River which, in turn,

empties into the Missouri River about 20 miles north of the base

(Figure 1). Normal flow in Scope Creek is approximately 900 gallons per

minute (gpm) upstream of the wastewater treatment plant, but peak flows

during storm events may reach 3,000 gpm. During periods of low rainfall,

Scope Creek may be dry in its upper reaches.

Surface water from Scope Creek and Little blue River is not used for

public water supply, but Scope Creek at the railroad bridge northeast of

the base is popular with local children as a swimming area. Kansas City

draws its water from the Missouri River at a point well upstream of the

j J confluence of the Little Blue and Missouri Rivers. Other public water

supply intakes along the Missouri River are more than 50 miles downstream

- of its confluence with the Little Blue River.

2.4.2 Groundwater

Groundwater in the Pennsylvanian strata beneath the base is highly

mineralized and contains 40,000 parts per million (ppm) or more total

dissolved solids. This saline water is probably ancient seawater

(connate water) incorporated in the sediments when they were deposited.

2-2
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Rainfall which seeps into the residual soils on the base may percolate

downward as far as the first low permeability rock boundary, at which

point the flow is directed downslope toward a line of discharge to the

nearest stream or pond. As discussed in Section 4.2, the present study's

data support this model of flow for the Northeast Landfill.

I

K
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3.0 FIELD PROGRAM

3.1 DESIGN

The field program for the Phase II study was designed to collect for

analysis water samples that would indicate whether contaminants were

migrating from the South Landfill or the Northeast Landfill. At each

site, the direction of both surface and subsurface flow was assumed to be

toward Scope Creek, the nearest downslope body of surface water

(Figure 3).

Fill materials at the South Landfill extend to the wooded floodplain of

Scope Creek; therefore, groundwater containing contaminants leached from

the South Landfill were expected to discharge to Scope Creek very close

to the edge of the landfill itself. It was thus possible to monitor

discharge from the South Landfill by sampling Scope Creek adjacent to the

landfill, and well installation in this area was unnecessary for this

study. Two surface water stations on Scope Creek were selected for this

site. One (S-0) was upstream of the site (for background data) and the

other (S-2) was downstream of the landfill. Since the Phase I report

mentioned a seep at the South Landfill, provision was also made for

collecting a leachate sample from the seep (L-l) (Figure 3).

Sampling stations at the Northeast Landfill included three monitoring

wells (NE-I, NE-2, and NE-3) (Figures 5 and 6), a surface water sample

from Scope Creek (S-3) (Figures 3 and 6), and provision for a leachate

sample if a seep were observed during the site visit. The monitoring

4, wells were included to sample groundwater flowing from the landfill

toward Scope Creek. The surface water sample station was selected

downstream of the Northeast Landfill at the base boundary.

3.2 IMPLEMENTATION

3.2.1 Monitor Well Installation

Monitor wells at the Northeast Landfill consisted of 4-inch (inside-

diameter (I.D.)] PVC casing and slotted pipe installed in boreholes which

penetrated the upper portion of the Chanute Formation. Flush-joint,

3-1
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threaded PVC casing and slotted pipe was used to avoid the necessity of

using PVC solvent cement. Well installation proceeded as follows:

1. A pilot-hole was drilled with 6-inch ho'low-stem augers.

Split-spoon samples were taken every !-feet;

2. The pilot-hole was reamed with solid, continuous-flight, 12-inch

augers;

3. Flush-joint, threaded PVC casing and slotted pipe were placed in

Sthe borehole after the augera wece removed. Slotted pipe

extended from approximately 5-feet below land surface (BLS) to

the bottom of tbO borehole;

4. The annular space was filled with fine-to-medium sand to above

the top of the slotted pipe, followed by approximately 1 foot of

bentonite pellets, and then by a sand-cement grout;

5. An iron protective casing (5-foot by 6-inches) was embedded in

the grout before it cured; and

6. Three well volumes were bailed from each well before sampling to

ensure that the sample was representative of water in the soil

surrounding each well and to ensure that the hydraulic

connection between the well and the soil would permit future

sampling, if any. WAR did not employ more elaborate well

development techniques since past experiences (Keirn, et al.,

I I 1980, p. 2-4)3 has demonstrated the futility of extensive

development of wells installed i.n clay soils. One may expect

1 that the well will produce water, but it is unrealistic to

expect clear water.

Monitor well construction details are in Appendix A; monitor well

T locations are shown in Figures 5 •nd 6.

3.2.2 Sample Collection and Preservation

Groundwater samples were collected from each well after the wells had

been purged three times. A three-well-volume purge was selected because

of the slow recharge characteristics of wells NE-I and NE-2. Samples

3 Keirn, M.A., et al., 1980. Environmental Survey of Alabama Army
- Ammunition Plant. U.S. Army Toxic and Hazardous Materials Agency Report

No. DRXTH-FS-CR-81104. Aberdeen Proving Ground, Maryland.L
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were collected with a PVC bailer in which no solvent cement was used.

The bailer was thoroughly rinsed with deionized water between wells.

However, the bailer was not given a solvent rinse between wells since

this practice could liberate plasticizers from the PVC and consequently

contaminate later samples. Each sample fraction was carefully decanted

from the bailer into an appropriate container and then chilled. Table I

details sample volume and container type for the various analyses.

Surface water samples were collected from three stations on Scope Creek

as planned. However only one leachate sample was collected, since no

seep was observed at the Northeast Landfill. At each surface water or

leachate sampling station the water was less than I foot deep;

consequently, these samples were collected by filling the sample

container for each fraction directly from the stream or seep while taking

care to exclude floating debris. The samples were chilled following

collect ion.

The various sample fractions were preserved according to the instructions

summarized in the QA/QC Plan (Appendix C), packed in ice, and transporteo

to WAR's Gainesville, Florida laboratory. Metals and organic carbon

samples were filtered through a 0.45-micron filter before acidification

to ensure that the analytical results would represent dissolved species

only. A duplicate set of samples was taken from well NE-3 for quality

control purposes.

Some data were taken in the field and recorded on field data sheits

(Appendix D). These data included pi, specific conductance, and

"temperature of the sample collected at each station. Depth to water from

Sthe top of the PVC well casing was recorded for groundwater samples. In

* the case of surface water and leachate samples, the depth of the water

column and sample depths were recorded. Chain of custody forms

(Appendix E) were maintained for samples shipped to subcontractor

laboratories.

Ii 3-3
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4.0 RESULTS AND SIGNIFICANCE OF FINDINGS

4.1 RESULTS OF THE PHASE IIB STUDY

J Table 2 summarizes the results of the analysis of samples collected at

Richards-Gebaur AFB during this study. These results may be compired to

Missouri Water Quality Standards which are also included in Table 2.

Scope Creek is not classified by the Missouri Water Quality Standards;

consequently, only the Gene-al Criteria (10 CSR 20-7.031 (3)] apply to

Scope Creek 4 . These general criteria are stated as follows:

"General Criteria: The following water quality criteria shall be

applicable to all waters of the state at all times. The Clean Water

Commission will require all necessary and reasonable measures to

prevent water quality from being less than these minimum standards.

The waters of the state shall be:

A. Free from substances that will cause the formation of

putrescent or otherwise objectionable bottom deposits;

B. Free from oil, scum, and floating debris in sufficient

amounts to be unsightly or deleterious;

C. Free from materials that cause color, odor, or other

conditions in such degree as to create a nuisance.

D. Free from substances or conditions that have a harmful effect

on human, animal, or aquatic life."

Numeric criteria for the Little Blue River downstream of Scope Creek have

been included in Table 2 for comparison purposes. Only the parameters

studied in this report were excerpted.

- Groundwater standards were included in Table 2 since Mr. Gordon Ackley4

of the Missouri DNR indicated that the residual clay soils at Richards-

Gebaur AFB would probably be considered an aquifer as defined by Missouri

regulations [10 CSR 20-7.031(1)] which state:
"Aquifer: A subsurface water-bearing bed or stratum of sand,

gravel, or bedrock which stores or transmits water in recoverable

quantities."

4Ackley, G. 1983. Personal Communication, Missouri Department of
Natural Resources, Jefferson City, Missouri.

'~1
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It was Mr. Ackley's opinion that the state would consider any quantity of

groundwater in the study area a "recoverable quantity" since useable

sources of groundwater are scarce near Richards-Gebaur AFB.

Specific conductance is an indicator of the amount of dissolved, ionic

material in water. In 1962, the U.S. Public Health Service recommended

limit for dissolved solids in drinking water was 500 mg/l (American Water

Works Association, Inc., 1971, p. 41)5. Specific conductance of waters

containing 500 mg/l might be expected to range from 550 to 900 umho/cm.

The values of specific conductance in wells NE-I through NE-3 are

relatively high (840 to 1,210 umho/cm) for freshwater and are .ndicative

of ionic constiLuents of landfill leachate other than the five metals

examined in this study. These ionic ccnstituents are not necessarily

hazardous. For example, sodium, chloride, calcium, and sulfate ions

typically make up a large proportion of the ionic constituents of

sanitary la:idfill leachate (Fenn, et al., 1977, p. 197)6.

Duplicate samples from Well NE-3 were used as a means of checking the

accuracy of the laboratory anaiyses. These samples were not identified

as duplicates to the analytical laboratories. Comparison of the

analytical results for these samples shows good precision (Table 2).

1 • 4.2 SIGNIFICANCE OF THE FINDINGS

The results of the analyses of water samples collected during this study

do not indicate the presence of significant environmental contamination

at either the Northeast Landfill or the South Landfill. However, the

concentrations of phenolics in the samples from L-1 and NE-3 exceed the

Missouri groundwater standards and may require some additional study

"5American Water Works Association, Inc. 1971. Water Quality and
Treatment, A Handbook of Public Water Supplies. McGraw-Hill Book
Company.

6 Fenn, D., et al., 1977. Procedures Manual for Ground Water Monitoring
at Solid Waste Disposal Facilities. U.S. Environmental Protection
Agency Publication No. EPA/530/SW-611.
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(Table 2). The test for phenolics measures an entire class of compounds
without differentiating among the members of this c~ass. Some phenolics

occur naturally (Buikema, et al., 1979)7; whereas others (the 11 acid

extractable compounds) are among the compounds on the EPA priority

pollutant list (Table 3) and are primarily industrial contaminants.

Groundwater from all three wells at the Northeast Landfill are slightly

more acidic than Missouri state standards (Table 2); however, a pH of

5.8 to 6.0 is not at all unusual for grouadwater from a water table

aquifer.

Field observations and measurements made in this study indicate that

groundwater in the residual clay soils at the Norhteast Landfill flows

horizontally toward Scope Creek. The sequence of materials (Appendix A)

there consists of unsaturated but moist soils overlying saturated soils

which in turn rest upon dry shale. The hydraulic gradient is downslope

toward Scope Creek as depicted in Figure 5.

The average linear velocity of groundwater at the Northeast Landfill is

generally low and may be estimated by an application of Darcy's Law

(Freeze and Cherry, 1979)8 in the form of:

q (K x I) / p

where: q = average linear velocity (M/SEC)

K hydraulic conductivity (M/SEC)*

I - hydraulic gradient (dimensionless)

P - porosity (dimensionless).

By assuming: K - I x 10-8 M/SEC (Moccia et al., 1983)

7 Buikema, A.L., Jr. et al., 1979. Phenolics in Aquatic Ecosystems:
A Selected Review of--Rec-ent Literature. Marine Environmental Research.
2:87-179.

8 Freeze, R.A. and J.A. Cherry. 1979. Groundwater. Prentice-Fall,
Inc., Englewood Cliffs, New Jersey, 604 pp.

*In older texts, K is sometimes called the coefficient of permeability.
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I - U.0076 (Dervied from Figure 5)

p - U.4(, (Davis, 1969)9,

the average linear velocity of groundwater in soils at the Northeast

I Landfill may be estimated as 6 millimeters per year. This, of course, is

remarkably slow, and it does not account for zones of higher permeability

like that encountered at well NE-3. At that well, a 6-inch zone of chert

fragments in a silty clay matrix enhanced the recovery of well NE-3 such

that it would recover within 1-hour after being bailed dry. Wells NE-I

and NE-2 took approximately 12 to 24 hours to recover after being bailed

dry. Even so, it is unlikely that such zones would have a significant

rate of flow. As an example, the flow rate would have to increase by a

factor of 167 to exceed I meter per year; thorefore, the given data

indicate that the overall rate of leachate migration at the Northeast

Landfill is much less than I meter per year.I
4.3 NEW INFORMATION CONCERNING THE LOCATION OF THE NORTHEAST LANOFILL

J In October 1983, Mr. John Hurd of the Richards-Gebaur AFB Civil

Engineering office providea USAS OEHL additional information regarding

the location of the trenches at the Northeast Landfill (Figure 6). The

trench locations in Figure 6 are basea upon interviews with two older

employees. According to Mr. hurdlO, these employees told him that

S I the Northeast Landtill consists solely of the three trenches depicted in

Figure 6 and that it is not as large as Moccia, et al. (1983) reported

J (Figures 3 and 5).

9 Davis, S.N. 1969. Porosity and permeability of naturai materials.
In: R.J.M. DeWeist, ed. Flow Through Porous Media. Academic Press.'I New York. pp. 53-89.

1 0 Hurd, J. 1983. Personal Communication. Richards-Gebaur AFE,
Missouri.
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5.0 ALTERNATIVE MEASURES

Three alternatives are possible for the sites investigated: (1) correct

the contamination; (2) conduct further monitoring to determine the need,

if any, of clean up; or (3) take no further action.

Alternative I is appropriate where there is clear indication that present

or future human or environmental problems will exist. The priority for

actions would depend on the magnitude of the threat and whether that

threat was current or future.

Alternative 2 is appropriate where insufficient evidence exists to place

a site in either the Alternative 1 or 3 categories. This alternative

should be utilized with care since there is some risk that delay could

allow contamination to spread and worsen the problem. The goal should be

to gather enough evidence in a timely manner to resolve the question of

whether or not the site should be cleaned up.

Alternative 3 is appropriate for sites where there is little, if any,

evidence to indicate that the site is or will ever be a source of signif-

icant contamination. This is a difficult decision in that one can never

be absolutely sure that no problem will ever exist at a site. However,

reasonable judgements must be made so that resources can be allocated to

sites that have the highest potential for environmental insult.

Data of the present study do not reveal the degree of contamination at

either site that would necessitate Alternative 1 actions. Since the Air

Force is in the process of returning portions of Richards-Gebaur AFB to

civilian control through lease or transfer, a limited program of further

monitoring (Alternative 2) is warranted. The primary goal of follow-up

monitoring should be to clarify the nature of the phenolics detected at

stations L-1 (5 ug/l) and NE-3 (4 ug/l) and to monitor groundwater in the

residual clays adjacent to the trenches shown in Figure 6. This would

require the installation of at least two additional wells at the

Northeast Landfill; these wells would be sampled for the same analyses

5-1
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performed in this study (Table 2). A lower priority in the followup work

would be to: (1) conduct additional testing at all sites to increase the

level of confidence in the technical data and (2) increase somewhat the

constituents included in the analytical testing to assure that the

elevated levels of specific conductance are not indicative of toxic

materials not analyzed for in the present study (e.g., other priority

pollutant metals).

+
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1 6.0 CONCLUSIONS AND RECOMMENDATIONS

6.1 CONCLUSIONS

There is evidence of low-level contamination of the groundwater and

surface water of Richards-Gebaur AFB at the two landfills examined in

J this study. However, this evidence is based upon parameters (phenolics

and specific conductance) which do not yield contaminant-specific

information. The test for phenolics measures these compounds as a group

without determining specific compounds. Some phenolics occur naturally

I and are not of particular concern. However, 11 man-made phenolics are

included in the EPA list of priority pollutants (Table 3). Some of these

were used in maintenance activities at Richards-Gebaur AFB (phenolic

cleaners and paint strippers) (Moccia et al., 1983). Specific

conductance measures the ability of a sample of water to conduct an

electric current and consequently is an indirect measure of the amount of

dissolved materials in the sample. Specific conductance does not

J differentiate between hazardous and nonhazardous dissolved species.

6.2 RECOMMENDATIONS

WAR recommends the following additional sampling and analyses program:

I. Resample stations L-l and WE-3, and if the colorimetric test

] I (EPA Method 420.2 (Table B-0)] for phenolics is positive,

analyze these samples for the II specific phenolics compounds on

the priority pollutant list. This will clarify the origin

(natural or industrial) of the phenolics at these two stations.

If phenolics of concern are detected, additional study should be

conducted to define the quantity and rate at which these

materials are or will be entering Scope Creek.

2. Install two additional monitor wells adjacent to the trenches

shown in Figure 6. These wells should be constructed following

the procedures outlined in Section 3.2.1 after field verifying

the trench locations. Groundwater from these wells should be

analyzed for the parameters listed in Table 2.

6-1
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Table 1. Preservation Mthods for Water Saiples Collected at Richards-Gebsur AFB, Missouri

Paraixter Phase Container Preservation

ImC Water 4 oz Amber- Chill to 4"C; no headspace
glass

Oil and Grease Water 4 oz Aber- HCI to pM<2; Chill to 4"C
glass

Phenolics Water 4 oz Amber- Filter, then; H3PO4 to •fH<2 ;
glass 1 gm CuSO4 ; Chill to 4*C

Heavy Metals Water I Plastic Filter, then HN03 to p1 <2; Chill to 4"C

Organic Carbon Water 2 oz Plastic H2SO4 to pH<2; Chill to 4"C

Purgeable Organics Water 2 oz Amber- Chill to 4"C; no headspace
glass

I7-
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Table 3. EPA List cf 129 Priority Pollutants and the Relative Frequency
of these Materials in Industrial Wastewaters11

Percent Number of
of Industrial

Samples* Categories**

31 are purgeable organics
1.2 5 Acrolein
2.7 10 Acrylonitrile

29.1 25 Benzene
29.3 28 Toluene
16.7 24 Ethylbenzene
7.7 14 Carbon tetrachloride
5.0 10 Chlorobenzene
6.5 16 1,2-Dichloroethane

10.2 25 1,1,1-Trichloroethane
1.4 8 l,1-Dichloroethane
7.7 17 1,1-Dichloroethylene
1.9 12 1,1,2-Trichloroethane
4.2 13 1,1,2,2-Tetrachloroethane
0.4 2 Chloroethane
1.5 1 2-Chloroethyl vinyl ether

40.2 28 Chloroform
2.1 5 1,2-Dichloropropane
1.0 5 1,3-Dichloropropene

34.2 25 Methylene chloride
1.9 6 Methyl chloride

S0.I I Methyl bromide
4 1.9 12 Bromoform

4.3 17 Dichlorobromomethane
6.8 11 Trichlorofluoroanethane
0.3 4 Dichlorodifluoromethane
2.5 15 Chlorodibromomethane

10.2 19 Tetrachloroethylene
10.5 21 Trichlt':oethylene
"0.2 2 Vinyl chloride
7.7 18 1,2-trans-Dichloroethylene
0.1 2 bis (Chloromethyl) ether

46 are base/neutral extractable organic compounds
"1,2-Dichlorobenzene

6,0 9 1,3-Dichlorobenzene
1,4-Dichlorobenzene

0.5 5 Hexachloroethane
0.2 1 Hexachlorobutadiene

/
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Table 3. EPA List of 129 Priority Pollutants and the Relative Frequency
of these Materials in Industrial Wastewa'ers 1 !

(Continued, Page 2 of 4)

I
Percent Number of

of Industrial
Samples* Categories**

1.1 7 Hexachlorobenzene
1.0 6 1,2,4-Trichlorobenzene
0.4 3 bis (2-Chloroethoxy) methane

10.6 18 Naphthalene
0.9 9 2-Chloronaphthalene
1.5 13 Isophorone
1.8 9 Nitrobenzere
1.1 3 2,4-Dinitrotoluene
1.5 9 2,6-Dinitrotoluene
0.04 1 4-Bromophenyl phenyl ether

41.9 29 bis (2-Ethylhexyl) phthalate
6.4 12 Di-n-octyl phthalate
5.8 15 Dimethyl phthalate
7.6 20 Diethyl phthalate

18.9 23 Di-n-butyl phthalate
5.7 11 Fluorene
7.2 12 Fluoranthene
5.1 9 Chrysene
7.8 14 Pyrene

S10.6 16 Phenanthrene
SI Anthracene
S2.3 6 Benzo(a)anthracene

1.6 6 Benzo(b)fluoranthene
1.8 6 Benzo(k)fluoranthene
3.2 8 Benzo(a)pyrene
0.8 4 Indeno(1,2,3-c,d)pyrene
0.2 4 Dibenzo(a,h)anthracene
0.6 7 Benzo(g,h,i)perylene
0.1 2 4-Chlorophenyl phenyl ether

0 0 3,3'-Dichlorobenzidine
0.2 4 Benzidine
1.1 4 bis(2-Chloroethyl) ether
0.8 7 1,2-Diphenylhydrazine
0.1 1 Hexachlorocyclopentadiene
1-2 5 N-Nitrosodiphenylamine

4.5 12 Acenaphthylene
4.2 14 Acenaphthene

j 8.5 13 Butyl benzyl phthalate

I• 7-4
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Table 3. EPA List of 129 Priority Pollutants and the Relative Frequency
of these Materials in Industrial Wastewaters 1 l

(Continued, Page 3 of 4)

!
Percent Number of

of Industrial
Samples* Categories**

10.1 1 N-Nitrosodimethylamine
0.1 2 N-Nitrosodi-n-propylamine
1.4 6 bis(2-Chloroisopropyl) ether

1 11 are acid extractable organic compounds
26.1 25 Phenol

2.3 11 2-Nitrophenol
2.2 9 4-Nitrophenol
1.6 6 2,4-Dinitrophenol
1.1 6 4,6-Dinitro-o-creso l
6.9 18 PentachlorophenolI1.9 8 p-Chloro-m-cresol
2.3 10 2-Chlorophenol
3.3 12 2,4-Dichlorophenol
4.6 12 2,4,6-Trichlorophenol
5.2 15 2,4-Dimethylphenol

26 are pesticides/PC~s
0.3 3 -Endosulfan
0.4 4 -Endosulfan

j 0.2 2 Endosulfan sulfate
1 0.6 4 -BHC

0.8 6 -BHC
0.2 4 -BHC
0.5 3 -BHC
0.5 5 Aldrin
0.1 3 Dieldrin

0.04 1 4,4-DDE
0.1 2 4,4'-DDD
0.2 2 4,4'-DDT
0.2 3 Endrin

30.2 2 Endrin aldehyde
0.3 3 Heptachlor
0.1 1 Heptachlor epoxideS0. • 4 Chlordane

0.2 2 Toxaphene
0.6 2 ArochLor 1016

7
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Table 3. EPA List of 129 Priority Pollutants and the Relative Frequency
of these Materials in Industrial WastewatersI'

(Continued, Page 4 of 4)

I
Percent Number of

of Industrial
Samples* Categories**

10.5 Aroclor 1221
0.9 2 Aroclor 1232
0.8 3 Aroclor 1242
0.6 2 Aroclor 1248
0.6 3 Aroclor 1254
0.5 1 Aroclor 1260
-...-- 2,3,7,8-Tetrachlorodibenzo-

p-dioxin (TCDD)

13 are metals
18.1 20 Antimony
19.9 19 Arsenic
14.1 18 Beryllium
30.7 25 Cad:.ium
53.7 28 Chromium
55.5 28 Copper
43.8 27 Lead
16.5 20 Mercury
34.7 27 Nickel
18.9 21 Selenium
22.9 25 Silver
19.2 19 Thallium
54.6 28 Zinc

Miscellaneous
33.4 19 Total cyanides

Not available Asbestos (fibrous)

Not available Total phenols

"11NRDC Consent Agreement and Committee Print 95-30. 1977. Data
Relating to H.R. 3199 (Clean Water Act of 1977). Committee on Public

r Works and Transportation, 95th Congress, Ist Session. Government
Printing Office.

*The percent of samples represents the number of times this compound was
found in all samples in which it was analyzed for divided by the total
as of 31 August 1978. Numbers of samples ranged from 2532 to 2998 with
the average being 2617.

**A total of 32 industrial categories and subcategories were analyzed
for organics and 28 for met~.s as of 31 August 1978.
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I APPENDIX B

LABORATORY MET11ODS

I B.1 ANALYTICAL kATIONALL,

Table B-i cites taethods used to obtain chemical data during this

investigation. All methods used in this study were U.S. Environmental

Protection Agency (EPA) approved methods. Quality assurance and quality

control (QA/QC) techniques are descri~ed in Appendix C.
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Table B-i. Analytical Chemistry Methods for Water Samples,
Richards-Gebaur AFB, Missouri

I
Parameter Method Reference

pF EPA 150.1 1

Specific Conductance* EPA 120.1 1

Temperature* EPA 170.1 1

Organic Carbon EPA 415.1 1

Total Organic Halide EPA 45U.1 2

Oil and Grease EPA 413.1 1

Phenolics** EPA 420.2 1

Cadmium EPA 213.2 1

Chromium EPA 218.2 1

Copper EPA 220.2 1

Lead EPA 239.2 1

Nickel EPA 249.2 1

Purgeable organics*** EPA 624 3

1 EPA "Methods for Chemical Analysis of Water and Wastes," March
1979-Method number.

2.nterim Method, November 19b0, EMSL, Physical and Chemical Methods
Branch, Cincinnati, Ohio 45268.

3 EPA "Methods for Organic Chemical Analysis of Municipal & Industrial
Wastewater," July 1982-Method number.

*Performed at the time of sample collection.

**EPA Method 420.2 will noc detect 2,4-dinitrophenol, 2-methyl-4,

b-dinitrophenol, or 4-nitrophenol. This method may or may not detect
2,4-dimethylphenol.

***Of the 31 purgeable organics covered by this method, a detection limit

of (10 ug/l has been determined for all except bromomethane,
chloroethane, 2-chloroethylvinyl ether, chloromethane,
l ,2-dichlorobenzene, 1,3-dichlorobenzene, I ,4-dichlorobenzene,
cis-1,3-dichloropropane, trichlorofluoromethane, and vinyl chloride.
Section 14, Method Performance, states in 14.3, "The U.S.E.P.A. is in
the process of couducting an interlaboratory method study to fully
define the performance of this method."
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\ APPENDIX C

U QA/QC PLAN

I C.1 ANALYTICAL QUALITY CONTROL

Accuracy of analytical techniques is assured by strict acnerence to the

referenced methods (see Table B-i). Integrity and representativeness of

the sample is assured by the sampling procedures described in

Section C-2, below. A check on analytical quality control is provided

for by duplicating a minimum of JO percent of the samples in each

analysis lot. Thib was accomplisheo at Richards-Gebaur AFB by sampling

one of the seven stations (Well Nh-3) in duplicate and duplicating

analyses for that station. Duplicate samples are labelled in such a way

that the analytical laboratory cannot identify them. Results of

duplicate analyses are shown in Table 2.

C.2 SAMPLING INSTRUCTIONS iyJR RICHARDS-GEBAUR AFB

C.2.1 Metals

Metal samples from the wells should be from the first bailer (IL).

"Bottle should be filled to very top if dissolved metals are desired and

filtration is not performed immediately.

Filtration should be as follows:

1. Glass fiber filter should be rinsed with 20-30 ml of 0.5

N HNO 3 after being placed in suction apparatus. Discard

p rinse.

2. Rinse filter with 20-30 ml of sample. Discard rinse.

S,3. Filter sample and return to bottle after the bottle has been

-- rinsed with de-ionized water.r 4. For membrane filtration, place filter in apparatus with gridded

- side up and follow steps 1-3. Preserve with conc. HNl 3

afterwards.

5. Samples must be filtered through the 0.45u filter for analytes

to be considered dissolved. Filtration through a glass fiber

filter reduces "binding" of the membrane filter but may not be

needed for samples with little turbidity.

C-1
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Preserve metal samples with 2 ml of HNO 3 per liter (after filtration

for dissolved metals), mix and check pH by pouring small amount on pH

test strip. ph should be less than 2; add more HNO 3 if necessary.

Refrigeration is not necessary.

C.2.2 Oil ana Grease

Sample bottle should be filled to bottom of threaded neck or close to it.

Do not fill to top. Bottles are clear glass Mason jars, markea "G".

Preserved with conc. HlCI and refrigeration (<4C).

C.2.3 Purgeable organics

This sample should come from the first aliquot of a bailer. Try to

prevent excess turbulence (e.g., bubbling) when filling these bottles, as

the analytes will be volatilized and lost. Angle bottle and pour water

down the side. Fill bottle to an inverted meniscus and cap immediately.

A small dimple (corvex) in the top of the septum indicates that the

bottle is properly filleo. There should be no air bubbles present in the

bottle. The caps to these bottles are rather weak, but don't be afraid

to crank them down tight, as extra caps have been provided. Bottles are

amber glass, marked "V". Preservation is by refrigeration.

C.2.4 TOX

The same procedure as for purgeable organics, except caps are

polypropylene-lined and there will be no septum with a dimple. Bottles

are amber glass, marked "J". Refrigerate.

C.2.5 Phenolics

Bottles should be filled leaving 5-10 ml space in neck for spiking

purposes. Bottles are amber glass, marked ""'. Preserve with 1 ml of

CuSO 4 solution. Disposable glass pipets provided are 2 ml volume, so

use-about half the volume of the pipet. Preserve also with conc.

H3 PO 4 using disposable glass pipets. Refrigerate.

C-2
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C.2.6 TOC

Bottle may be completely filled, as it vill be subsequently filtered for

dissolveo organic carbon. Follow same procedure as for tre metals

samples, except final preservation is with conc. H2 SO4 and

refrigeration. Bottles are 8 oz. plast.c.

C
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RICHAAMIS-(ZaIR AFB FMfD SAMIUL SHUA 6r )

Water and Air Research, Inc. Project:
6821 S.W. Archer Road Project No.:
P.O. Box 1121 Contract No.:
Gainesville, FL 32602 Date: ý-/ •l,' :
Phone: 904/372-1500 Time: If'rC.

Sampling Site/Well No.: - I

Sampling Location Description:

rcudwater Samples Surface Water and Sedimmt Samples

Depth ter surface Total Depth -

Height of water umn Samaple Depth(s) • ,

Sp. cond. at C Sp. cord. (7 ' 4 1 0 at "CSp.

Parameters to Preservation
SNo. Container be Analyzed Method No.

Water Samples

G 41 qt. glass Oil & Grease HCl to jiH(2,4*C

~-H om
______ glass Phenols H3PO4 to PH<g,"1 gm of COS04 ,4"C

"1Q Z f 1 plastic Heavy Metals HN0 3 to rH<2,4"C

8 JI4, I oz. glass (2) IM~ Chill to 4%

" 2. 67___ 8 oz. plastic TC Ch'1 to 4"C,_

. 2 oz. glass Purgeables Cbill to 4%C

Comments ami additional observations: •t.i (4.i - •') 1 ,

D-I
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I RIOLAMS-GEBAUR AFB FIELD SAII'L S3MT

Water and Air Research, Inc. Project:

6821 S.W. Archer Road Project No.:
P.O. Box 1121 Contract No.:
Gainesville, FL 32602 Date: " / • ' / "

Phone: 904/372-1500 Tine: I

Smpling SiteAell No.: 52..

Sampling Location Description:

I
les Surface Water and Sedinet Samples

Depth to:a uface Total Dpth L4 ,

Height of water co _ Sample Depth(s)Z ' e

J Sp. cond. __ _____at p cgi Y atj C

Parameters to Preservation
Sm• e No. Container be Analyzed Method No.

Water Sanples

' I qt. glass Oil & Grease HC1 to pH<2,4"C /lit H

_ _4--. glass Phenols H3PO4 to
1 gm of O.04,4"C

I I plastic Heavy Metals HN03 to M<2,4"c

3 ./) 8 oz. glass (2) TMX Chill to 4"C

"'2CI 1 8 oz. plastic TOC Chill to 4"C

2 oz. glass Purgeables Chill to 4"C

r Caments and additional observations: )i ,, c.. ".'. r ,

D- 2
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RI•AM••S-,ZWM AFB FMDSA r 6FTEE j

Water and Air Research, Inc. Project:
6821 S.W. Archer Road Project :4o.:
P.O. Box 1121 Contract No.:
Gainesville, FL 32602 Date: ý-/2 J7TT3
Phone: 904/372-1500 Time: 1 -7 5•,.NNY

Sampling SiteAtll No.: 1. - I
Sampling Location Description: SO LA..r LAt ~L-- 1 4. (L14AA1-

Groundwater Samples Surface Water and Sediment Samples

Depth water surface ________ Tot~al Depth2

Height of wter "_umn" Sample Depth(s) _____ __ ___

Sp. card. __ ____at ý C Sp. camKI (s 4 A lb -at 'ý oc

Para"'ters to Preservation - •
,ame No. Container be Analyzed Method .40

Water Samples

I qt. glass O Oil & Grease HCI to piH2,4"C

-- !7-qL. glass " Phenols H3P 4  to tP
I gm of CS0-4 ,40c

" I1 plastic Heavy . tals HN to pH<2,4"C

- , 8oz. glass (2)I'7 Coill to 4C

1 8 oz. plastic ,/'OG ahjnI to 4C

2 oz. glass, Purgeables Chili to 4"C

Cautuntsa wxi additional observations: (', ni teJ'~

! y.C ~~ ,, :, e('v..A ,t~ec ,,,T,-L o...,

%- t'4 i' i LI iC
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RICHAIRS--EBAUR AFB FIEID SAMPILE SHEET

Water and Air Research, Inc. Project:
6821 S.W. Archer Road Project No.:
P.O. Box 1121 Contract No.:
Gainesville, FL 32602 Date: •-/2 • 5 o 3
Phone: 904/372-1500 Tiue:

Sarpling Site/Well No.: \A

Sampling Location Descriptioni: r L, ýeF ~~-

Groxniwater Samples Surface Water and Sediment Samples

Depth to water surface LO ' i -MVC Tota h _ _ _ __th_ _

Height of water column Sample Depth(s_"-_

Sp. cond. C- x \N at q 3. "C Sp. 'cond. at _ -C_

SA MPtPL.
C.J&"4- 4.4 Parameters to Preservation

6 . Container be Analyzed Method No.

Water Sampl•e-

""1 qt. glass Oil & Grease HCI to pH<2,4"C
4-qe glass Phencls H3 P04 to pH__ _LNO

- 1 gm of CuSO4 ,4"C

1 I plastic Heavy Metals HN03 to pH<2,4"C

___________ 8 oz. glass (2) TM Chill to 4C

____ _ 8 oz. plastic TOC Chill to 4"C

_2 oz. glass Purgeables Chill to 4"C

CUmnents and additional observations:

D-4



I
(Riai-EB/AFB.1 JFLD/sMF.i

5/12/83

RIOiAMS-aB" AFB FIED SAME SEr

Water and Air Researrh, Inc. Project:
6821 S.W. Archer Road Project No.:
P.O. Box 1121 Contract No.:
Gainesville, FL 32602 Date: _-/2_____- ___

Phone: 904/372-1500 Time:

Sanpling Site/Well No.: \A/ 2..

Sampling Location Description: M w, e /

Groundwater Saanples Sur e Water and Sediment Samples

Depth to witer surface 1ý I C, T0 Total Depth ,

Height of water column Sample Depth(s) ,

pH __C. __r__pH

Sp. cond. 3 -a at 2....'C Sp. cond. at" _

Parameters to Preservation
SNo., Container be Analyzed Method No.

Water Samples

I qt. glass Oil & Grease HCI to pH<2,4-C ___

vkq ~ g lass Phenols H3P04 to PH<I~~t If
"" I1 gmn of GMS4,4"C

Iy c I plastic Heavy Metals HN03 to pS<2,4"C

"J " J 7 8 oz. glass (2) IM Chill to 4"C

7 2 17S 5 8 oz. plastic TOC Chil to 4%C

_-. 2 oz. glass Purgenbles Chill to 4*C

; ~ ~ ~Cmremnts and additional observations: V •/oI J,•( • ,- •,lt.

! I:
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RIaMS-GEA4IR AFB FIED SAKPI SE

Water and Air Research, Inc. Project:
6821 S.W. Archer Roa Project No.:

P.O. Box 1121 Contract No.:
Gainesville, FL 32602 Date: ... k- - Ic
Phone: 904/372-1500 Tine: , c-"c

Sampling Site/Aell No.: /

Sampling Location Description: eA\ Y- e

Groundwater Samples Sur e Water and Sediment Samples

Depth to water surface 5 17 To ",O. Total Depth

Heigt of water column Sample Depth(s)

Sp. cond. K .( at i, I *C Sp. cond. _ _______at

Parameters to Preservationx
F , No. Container be Analyzed Method No.

Water Sanples

I qt. glass Oil & Crease HCI to IH<2,4"C

-J4& glass Phenols _____t_0__1_e_12

v1 ggm of CuSO4 ,4"C

_____ I I plastic Heavy Metals HN03 to piH<2,4"C

Z;I 8 oz. glass (2) IM Chill to 4*C

S 8 oz. plastic TlO (hi-l to 4"C

.V . -!V 2 oz. glass Purgeables Chill to 4%C

Coments and additional observations:

/

/

D-6
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RIatARDS-CEBiLR AFB FIELD SAML SHET

Water and Air Research, Inc. Project:
6821 S.W. Archer Road Project No.:

P.O. Box 1121 Contract No.:
Gainesville, FL 32602 Date: /-/Z.3
Phone: 904/372-1500 Time: -

SanpLing Site/Well No.: V/ 3 0 ý

Sampling Location Description: v.J - , ' '

Groundwater Smples Surface Water and Sediment Smiples

Depth to water surface Total Depth

Height of water column Smple Depth(s)

Sp. cond. at "C Sp. cond. at 0C

ParaTters to Preservation
No. Container be Analyzed Method No.

Water Samples

SI qt. glass Oil & Grease HCI to 1H<2,4"C

V )--:t. glass Phenols H3 P0)4 to 014f__N 0
I gyn of COSO4 ,4"C

" C I I plastic Heavy Metals HN03 to pH<2,4°C

,3 , 4 8 oz. glass (2) MX Cull to 4*C

-T 2 r' 8 oz. plastic MUC Chill to 4*C

V,2 V 2 oz. glass Purgeables Chill to 4"C

Omints and additional observations:

D-7
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RtIOAIM)S-(MBMRAL S FIB D SAMM SKEET

Water and Air Research, Inc. Project:
6821 S.W. Archer Road Project No.:
P.O. Box 1121 Contract No.:
Gainesville, FL 32602 Date:
Phcne: 904/372-1500 Time: 112,

Smqpling SiteAWell No.:_, ____

Sampling Location Description: . , /. .

Grourdwater Sarples Surface Water and Sedinmt Sarples

Depth to water surface Total Depth L. , , - , ,

Height of water column Sample Depth(s) y- ( t,

Sp. cond. at "C Sp. cond. at '

Paraeters to Preservation Container
Sample No. Container be Analvzed Method No.

Water Samples

191991 qt. glass Oil&Crease HCi to t <2,4C --

Phe'nols H 3  OiIZto PiloS]" 1 gm of CuS04,4"C

1 I plastic Heavy Petals HNO3 to I(<2,4"C 'Y 1 2

8 oz. glass (2) TM Chill to 4"C 9-5 )-

8oz. plastic MC Chill to 4W. T.2S'-

.- 2 oz. glass Purgeables Chill to 4"C /VA_

Comrnts and additional observations: "'). A[it- -i •-.AJ - L q-,c -

D'-8[, .
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L Water and Air Research, Inc.
6821 S.W. Archer Road CHAIN OF CUSTODY RECORD
P.O. Box 1121
Gainesville, Florida 32602

CLIENT: .SAMPLERS: (Signature)

OJECT: 116 A -KiJ.f / , C..

Station Sample Type and No. WAR Analysis
Number Station Lcation Ddte Time -Sample Required
Numbr__ttio L___ cation_ _ D _te Time Water Air Sediment No.

y- I, 1__ YC-! 
I___iqIi4 "r-.

S1_ __ Lul ___ 141%q LýIV- (. y_ 1 1_1 V_ 0_1_L,

ý____ %4L (II N~~ 7F&C A .' t ___.4.

W-3. Y I_, Il •__(Q_ ZCL _r_-,
K1 -3 7, 7.'qI•I•,..,.

A/ LL

Relinquished by: Received by: Date/Timi

Orgarnization: Organization:fRelinquished by: Received by: Date/[Tim
Organization: Organization: -I

Relinquished by: Received by: Date/Tim

Organization: Organization: -I

Relinquished by: Received for Laboratory by: Date/Tim

Organization: _ _ __-_ _ _ _ - j
Method of Shipment: ctpJ'CtUti.

ii ,,,
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Water and Air Research. Inc.
6821 S.W. Archer Road CHAIN OF CUSTODY RECORD
P.O. Box 1121
Gainesville, Florida 32602

CLI ENT: SAMPLERS: (Signature)

PROJECT: (I _ -_-k. _

Station . , * Sample Type and No. Analysis
Number Station Location Date Time - Sample Required

Water Air Sediment No.

S-1 P221 T27 3 ..... _4 -9 7 -770.C.2
LS. PLP. TZ ". I lot f, 1 P- ,'
L - I P I T256 ,, , . , Iq ('10

K/J-! P9 7 c/r-' 132 .S IL)9 __

____P,__Is 1.-72 14f 11^1_____

WV-3 Pq T 1q~2&c

7~? Iq I'q

T.1" C #./, .•,-

,0 11 , .T .__O ._ _ __-__ _.._ , '-, .,- "•-- .g," ,, Ja,. ,,.. _ ______ __--

Relinquished by: Received by 9ate/Time

. -Organization: Organization: ,C1..,•f _

Relinquished by: Received by: Date/Time

Organization: Organization:

Relinquished by: Received by: Date/Time

Organization: Organization:

Relinquished by: Received by: Datei rime

Organization: Organization:

Relinquished by: Received for Laboratory by: Date/Time

Organization:

Method of Shipment: PAL(' c.oL x

L_ E-2
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Water and Air Research, Inc.
6821 S.W. Archer Road CHAIN OF CUSTODY RECORD
P.O. Box 1121
Gainesville, Florida 32602 P1'CJ(/j•'- G••AVA.- ALFA

I CLIENT: SAMPLERS: (Signature)

PROJECT: -7~ .A /.'-

Station Sample Type and No. WAR Analysis
Num ber Station Location Date Time '- Sample Required

Water Air Sediment No.

S-f .TN T1_ X _ ! ,4 10S-Z. ILT? T16 __ I ___,________

•tL-L. ,7T'fh; ___ " __!__ ___

I ! z "- i __?_ _

(/-f3 2.. 3 .T'-4 __ _ _-,T__4i

W .

•' Relinquished by: •..o• . = - // Received by: /,• A.o,-- Date/Timi

I I Organization: .///..TJ.-'•f•Organization:/'•-•••->,,•_•/•[,

Relinquished by: Received by: J'Date/Timi

i Organization: Organization:

Relinquished by: Received by: Date/Timo
Organization: Organization:

Relinquished by: Received for Laboratory by: Date/Timi

Organization:

Method of Shipment:

.j, I I I I Ill - • ~ - . . . . ...... . _
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APPENDIX F

SAFETY PLA1I

F.1 GLEN'EAL

The safety plan presented herein gives guidelines for basic safety

procedures and equipment utilized by Water and Air Research, Inc. (WAR)

during the course of IkP Phase II surveys. Samples collected during

Phase II surveys are typically environmental water and sediment samples

as opposed to hazaraous waste samples, and normally do not require

unusual levels of personnel protection. Detailed procedures ano equip-

ment required to minimize exposure to specific hazardous wastes or

conditions requiring higher levels of protection are beyond the scope of

this plan. References are provided from which waste-specific information

on equipment and procedures can be obtaineo on a case-by-case basis.

F.2 INFORMATION REVIEW

Prior to initiating Phase II survey field work, the Phase I records

search is reviewed in detail to identify hazardous wastes or conditions

that may be encountered at each site. Available toxilogical data on

materials suspected of being present at the sites is reviewed to deter-

mine if the base level of personnel protection outlined in Section 4.0 is

adequate. Hazards such as the presence of highly toxic or incompatible

chemicals, toxic gases, radioactive material, or explosives may require

more extensive precautionary measures than the base level of protection.

Safety hazards requiring special attention are addressed on an individual

basis using appropriate assessment methodology, and equipment and

procedure tecommendations given in the EPA Field Health and Safety Manual

(EPA, 19b0) and the EPA Safety Manual for Hazardous Waste Site Investi

gations (EPA, 1979). Hazardous conditions can be clarified or confirmed

on preliminary site visits.

F.3 HEDICAL MONITORING PROGRAM

The person responsible for Phase II survey field work will determine

whether a medical monitoring program is necessary, based on results of

the information review. If hazard levels are judged high enough to

F-1
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warant this procedure, all field personnel will participate in a medical

monitoring program. Guidelines for the program are given in Appendix I

of the EPA Field health ana Safety Hanual (EPA, 1960).

F.4 FIELD PERSONNEL INUOCTRINATIUN

All fiela personnel will be informed by the project field supervisor of

required safety equipment and procedures prior to on-site work. Subjects

covered will include personal safety gear, general and site-specific

safety procedures, and incident notification procedures.

F.5 PERSONNEL PKOTECTIUN GEAR

The following items will be provided on-site for all field personnel:

o Tyvek• Disposable Coveralls

o Rubber Boots

o Rubber Gloves

o Hard Hats

o Eye Protection (safety glasses or face shields)

Hearing protection (disposable ear plugs) will be provided for all work

in vicinity of the flight line or other noise hazards. Cartridge-type

respirators will be available on-site for protection against inhalation

of dust or vapors. If strong vapors are encountered, respirators Will be

utilized to facilitate evacuation of personnel and equipment from the

site until the situation car. be assessed or corrected.

Personnel equipment described above will offer adequate protection for

most situations encountered during the course of Phase II survey field

work. When conditions are identified that require a higher level of

personell protection, the EPA Safety Manual for Hazardous Waste Site

Investigations will be referred to for guidance.

F.6 SAFETY PROCEDURES

Hard hats and eye protection will be worn when appropriate, as directed

by the project field supervisor. Protective clothing (boots, gloves,

F-2



I RICH-GEB/AFB.2 ]APP/F. 3
12/3U/83

and coveralls) will be worn at all times while working on site.

Coveralls will be changed a minimum of once daily.

The project field supervisor will consult with the Base Environmental

Coordinator or other responsible contact regarding site-specific hazards

prior to entering sites. Special procedures for entering and working at

particular sites will be clarified and conveyed to all field personnel.

Examples of areas requiring strict procedures are active runways or

taxiways, fuel handling or storage areas, and secure areas.

Prior to any drilling or digging on the sites, USAF Form 103 must be

routed to all applicable base organizations for a clearance review.

Circulation of this form is required to avoid contact with underground or

overhead utilities, conflict with base activities, or breaches of

security.

Additional safety procedures will be implemented if warranted by the

information review or conditions encountered at the site. Site-specific

safety procedures will be based on guidelines given in the EPA Field

Health and Safety Manual and the EPA Safety Manual for Hazardous Waste

Site Investigations.

F.7 INCIDENT/ACCIDENT NOTIFICATION PROCEDURES

As a minimum, the following emergency phone numbers should be avaiable

on-site:

j 1. Ambulance or medical assistance,

"2. Base fire department (or other if off-site), and

3. USAF contact for project.

After contacting appropriate emergency services, or in non-emergenc.y

incidents, the USAF project contact should be notified of the incident or

accident so that it can be dealt with according to base policies and

procedures.

F-3
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APPENDIX G - AGENCY CUNTACT LIST

Mr. Gordon Ackley, Missouri Department of Natural Resources, Jefferson

City, Missouri. Telephone (314) 751-3241.

Mr. Rich George, Missouri Department of Natural Resources, Jefferson

City, Missouri. Telephone (314) 751-3241.

Mr. John Howland, Missouri Department of Natural Resources, Jefferson

City, Missouri. Telephone (314) 751-3241.
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